INTRODUCTION
The common point of view in chemical kinetics is to consider the limitation of rate processes by the transport of either reactants to or products from the zone where the reaction takes place. The reaction step generally is considered to be the non-trivial part of the process, the transport of species is considered inasmuch as it yields conditions for an upper limit of the rate processes (cf. ref. 1).
In the present work, the transport coefficients are considered as the observable quantities, and the problem is studied how they are modified by chemical reactions of the moving particles. This point of view is a novel aspect of transport theory, never adopted before in a systematic way.
The transport properties studied in the present contribution are the ion mobilities and the diffusion coefficients of the particles involved in the chemical reactions yielding the equilibria of electrolyte and polyelectrolyte solutions. Examples of application will be the diffusional transport in electrolyte solutions of associated electrolytes, electrophoresis experiments coupled with metal ion-ligand exchange reactions, and diffusion of micelles observed by dynamic light scattering. The process of micelle formation from the separated ions is a fast reaction with respect to the considered transport process.
The crucial point in the study of coupled transport processes and chemical reactions is the consideration of the ratio of characteristic times related to these phenomena.
If the characteristic time of the chemical reaction is shorter than that of the transport process, the transport coefficient depends only on relative rate constants. However this dependence cannot be simply analyzed in terms of mass action law. Diffusional An electric field E contributing to J via the electric force 4 4 where E°corresponds to the applied external field and E is the fluctuating part producing the macroscopic electroneutrality of the solution.
Keeping only the first order terms in the heterogeneities and fluctuations yields a set of linear partial derivative equations.
This system can be transformed to an eigen-value problem with the help of integral transformations. A convenient way is to use
Fourier transformation for the space and Laplace transformation for the time variables:
Laplace transform (4) The system of hydrodynamic equations is then reduced to a system of linear equations and can be written in the matrix form:
The normal modes (relaxation frequencies) of the system are given by the n roots in s of the secular equation:
They can be developed according to their dependence in the reciprocal space variable (-iq) to yield relations:
and may be classified according to the first non zero terms in these developments. The first non-zero term in Eq. (6) The last two cases characterize propagative modes which can be affected by the chemical reactions.
ION PAIR FORMATION AND DIFFUSION
We consider the superposition of diffusion and an association kinetic process according to the following reaction
For such a system, the set of continuity equations is given by the relations
The flows involve diffusional and migrational parts The presence of an excess of uncondensed monomers and counterions ensures a large ionic strength which is able to screen out the coulomb forces and the system can therefore be described by diffusion-reaction equations for uncharged systems. However, the system is far from ideality, owing to the large size of the micellar objects, whose excluded volume corresponds to a volume where :
).
= q2 -iz1w1e E°q + k12
The two eigenvalues, 1 and s2 , of the matrix are given by the The pattern of the observable quantity is obtained by inverse Fourier transform or by Fourier series expansion, the initial pattern is given by the functions at t = 0. The Oseen tensor relates àv to the velocity,v, of the particle j exchange reactions, i.e. at low temperatures. Fast exchange reactions do not permit the separation, except at much higher electrical fields which, however, cannot be applied to the highly conducting solutions used in this experiment. The separation of peaks occurs either at high fields or at low temperatures. At higher temperatures we observe one peak more or less broadened 
